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Study on the Seismic Resilience of Substations
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Abstract: In this study, a grading method of the seismic resilience of substations is presented.
The quantitative indicator “resilience index” is proposed to evaluate the seismic resilience of sub-
stations. A formula for computing the resilience index based on seismic intensity and the weigh-
ting coefficients of buildings and high-voltage electrical equipment is also proposed. The corre-
sponding relationship between the resilience index and resilience grades is determined. The sub-
station resilience matrix is also established through the study of actual seismic damage and recov-
ery samples. The result shows that the seismic resilience of substation becomes weaker as the re-
silience index decreases. Once the index drops to less than 0.45, the substation would reach a
threshold beyond recoverability. Generally, the higher the seismic intensity is, the weaker the
substation resilience will be, and a longer restoration time will be needed. Most of the substations
are conditionally restorable and hard to be restored in the area of 9-degree seismic intensity, and

will be almost unrestorable in the area of 10-degree seismic intensity.
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Fig.1 Seismic resilience schematic diagram of substations
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Table 1

Resilience grades of substations
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Fig.2 Relationship between resilience index and

restoration time
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Table 2 Statistics of substations damage and resilience index
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Table 3 Resilience indexes for substations need to be rebuilt
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Fig.3 The characterization of damage on various

equipment to restoration time
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Table 5 Seismic resilience matrix of substations( % )
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